Health inequalities between people from higher versus lower socioeconomic position (SEP) are present worldwide and are substantial. For that reason, the World Health Organization has articulated tackling socioeconomic health inequalities to be a main priority.^[@R1]^ Multiple factors have shown to contribute to the explanation of socioeconomic health inequalities, including material, psychosocial, and (lifestyle) behavioral factors.^[@R2]^ Among workers, lifestyle and physical and psychosocial work factors have been identified as important determinants of inequalities in self-rated health.^[@R3]^ To improve the health of lower SEP workers, knowledge about the determinants and the interplay between them is important.

High physical workload (eg, lifting, pushing, and pulling heavy loads) is particularly prevalent in blue-collar workers, who are mainly from low SEP^[@R4]^ and has been shown to be associated with poorer health.^[@R5]--[@R8]^ For example, a prospective study in older workers found that constant high physical work demands affect both physical and mental health negatively.^[@R9]^ In addition, unhealthy behaviors are a main determinant of the poorer health status of low SEP workers. For example, a study among Dutch workers showed that those with a low SEP were more likely to have unhealthy behaviors and obesity and overweight compared with workers from a higher SEP.^[@R10]^ Also, blue collar workers have shown to be at higher risk for smoking than white collar workers, with construction workers even more likely to be daily smokers than other blue collar workers.^[@R11]^ In the Dutch construction sector, the prevalence of overweight and obesity, smoking, and physical inactivity is higher than in the average Dutch male population.^[@R12]^ For example, 70% of the Dutch construction workers aged 40 years and over is overweight compared with 55% among the male Dutch population.^[@R12]^ Thus, both high physical workload and unhealthy behavior are important determinants of a poor health status among low SEP workers, such as construction workers. However, besides being a health determinant, unhealthy behaviors may mediate the negative health effects of high physically demanding work among low SEP workers. Namely, research has shown that physically demanding work is associated with unhealthy behaviors, such as physical inactivity^[@R13],[@R14]^ and smoking.^[@R15],[@R16]^ Also, physically demanding work has been found to be associated with higher alcohol consumption.^[@R17]^ We thus hypothesize that workers with a higher physical workload report a poorer health status, which is partly explained by an unhealthy lifestyle. Studies to this interrelationship are however lacking. Considering the evident disease burden of unhealthy behaviors and the existing socio-economic health inequalities, more insight into the role of unhealthy behaviors in the health effects of physical workload in a group of low SEP workers is needed. Therefore, the aim of the present study was to examine the mediating role of unhealthy behaviors in the relationship between high physical working conditions and self-rated poor general health in male construction workers, who are considered as of generally low SEP.

METHODS
=======

Study Population and Design
---------------------------

All construction workers in the Netherlands were invited for a Periodical Medical Examination (PME) by the occupational health and safety services once every 4 years. Workers aged 40 years and over were invited every 2 years, and workers with heavy physically demanding jobs, such as scaffolders, were invited on a yearly basis.^[@R12]^ The PME took place at the occupational health service and consisted of a questionnaire and physical examination. Data from the PME over the period 2010 until 2018 were used, since questions about lifestyle and self-rated health were introduced from 2010 onwards.^[@R18]^ Participation levels for the PME were estimated to be 50% to 60% of the total construction workers population in the Netherlands. By a statement in the PME questionnaire that the data are used for research, respondents provided informed consent to use their data for scientific research. Via a trusted third party (TTP), the pseudonymized data were provided to the knowledge and advice center in the construction industry, that collects the data from employees who use the collective labor agreement for prevention care.

In the period 2010 until 2018, 76,141 construction workers aged 15 to 72 participated in one or more PMEs. For the purpose of the present study, administrative staff (*N* = 24,616) were excluded, because they are generally of intermediate or high educational level. Female construction workers were initially excluded from the analyses because of their low proportion in the sample (4%).^[@R19]^ Furthermore, workers with only one measurement were excluded because of the longitudinal design of the analyses including a time lag between working conditions and self-rated health (*N* = 21,162). Workers with less than half a year or more than 7 years between the measurements (*N* = 139) were also excluded.^[@R19]^ In total 30,224 male construction workers with at least two measurements were included in this study (Fig. [1](#F1){ref-type="fig"}). The mean follow-up duration was 2.3 years (standard deviation \[SD\] = 0.9) and the construction workers under study had 2.9 (SD = 0.9, range 2 to 8) PMEs on average.
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Variables
---------

### Physical Workload

Exposure to physical workload was defined by two components: strenuous working postures and manual material handling, as was done previously.^[@R19],[@R20]^ Strenuous working postures were assessed by two questions to be answered on a dichotomous scale (yes/no): "During your work, do you often have to work for a prolonged period of time in an uncomfortable position?" and "During your work, do you often have to work for a prolonged time in a kneeling or crouching position?" Manual material handling was also assessed by two questions on a dichotomous scale (yes/no): "During your work, do you often have to lift, push, or pull or carry heavy loads?" and "During your work, do you often have to exert great force?" If the worker answered "yes" to at least one of the four questions, the worker was considered to be "highly exposed" to physical workload.^[@R19]^

### Self-Rated Poor Health

Self-rated health was measured by means of a single item question: "Do you feel healthy?" (yes/no). Those who answered "no" were considered as having a "poor health" versus "good health" in case of "yes."

### Unhealthy Behaviors and Body Mass Index

Lack of physical activity was based on two questions. First, workers were asked about the days per week they usually spent on moderate intensity physical activity for at least 30 minutes. The second question referred to the frequency (in times per week) of vigorous physical activity in the past month. No distinction was made by setting, implying that physical activites could refer to both leisure time and work-related. Participants were considered insufficiently active if they indicated to be neither physically active of at least moderate intensity for 5 or more days per week nor performed vigorous intensity activities for at least 20 minutes on 3 days per week.

Workers were asked about their smoking status and were categorized into: "non-smokers" (never smokers and former smokers) and "smokers." Alcohol consumption was based on self-reported average weekly alcohol consumption and categorized into: zero to seven glasses (recommended norm) and more than seven glasses (high alcohol consumption).^[@R21]^ Additionally, as zero drinkers may be different than those who report consuming at least one glass of alcohol, alcohol consumption was also categorized into: zero glasses, one to seven glasses a week, more than seven glasses a week. Body mass index (BMI, expressed in kg/m^2^) was calculated by means of body weight in kilograms divided by height squared (in meters), both measured by an occupational nurse at every PME. Participants were categorized in three BMI categories: healthy weight (18.5 to 24.9 kg/m^2^), overweight (25 to 29.9 kg/m^2^), and obese (more than or equal to 30 kg/m^2^).^[@R22]^

### Covariates

Supplemental Table 1, presents a conceptual model as to potential confounding factors. These can be divided into a host of sociodemographic factors, work-related factors, health behavior, and health variables. However, data on these potential confounding factors have not all been collected. For example, the dataset for the current study consisted of male construction workers, women, and administrative staff (of generally intermediate or high educational level) were excluded. Therefore adjustment for sex was not necessary. As to education, it appeared that 50% of the data was missing, and marital status and ethnicity were not measured. Therefore, with regard to sociodemographic factors, only adjustment for age was performed, which is in accordance with other studies.^[@R5],[@R6]^ Based on the potential confounding model and the availability of data, the inclusion of confounding factors were defined. The following factors were included as covariates: age, weekly working hours, number of years in the current job, job strain, social support, rewards, job satisfaction, and work insecurity. Job strain was measured by means of four questions, which were based on two subscales: job control (Can you decide yourself, how you do your job?, Can you influence the work speed?) and work demands (Do you often work under time pressure, Do you have a lot of work to do?). All questions used dichotomous answer categories (yes/no). Low job control was defined if workers answered "no" to at least one of the two questions. A worker was considered as having high job demands in case of at least one positive answer to the related two questions. High job strain was defined in case of a high demand and a low control following the job-demand-control model.^[@R23],[@R24]^ Social support was measured by means of three questions (supported by supervisor, sphere at work, sufficient time for consultation). Low support was assigned when a respondent had answered "yes" to at least one of the questions. Low rewards was measured by two questions (feeling appreciated, sufficient reward) and indicated when at least one of the questions was answered "no." Job satisfaction and work insecurity were measured by a single question, that is, "In general do you feel satisfied in your current job?" (yes/no) and "Does this job/employer offer you sufficient work security?" (yes/no).

Statistical Analysis
--------------------

Descriptive statistics were used to present baseline information on demographics, self-rated health, unhealthy behaviors, BMI, and working conditions.

The analyses for the mediating role of unhealthy behaviors and BMI in the relation between high physical workload and self-rated poor health were conducted using logistic multilevel path analysis.^[@R25],[@R26]^ Physical workload, unhealthy behaviors, and BMI were based on "baseline" measurement (T) and self-rated health at follow-up measurement (T + 1) (Fig. [2](#F2){ref-type="fig"}). A multilevel path analysis was used since the participants had at least two measurements and repeated measurements were clustered within individuals. First, the total effect (c-path) of physical workload on self-rated poor health was determined (Fig. [2](#F2){ref-type="fig"}.[1](#F1){ref-type="fig"}). Figure [2](#F2){ref-type="fig"}.[2](#F2){ref-type="fig"} shows the univariable mediation model of the effects of each unhealthy behavior or BMI (a-paths and b-paths) as well as the direct effect of high physical workload on self-rated poor health (c′-path), independently of the potential mediator (ie, unhealthy behavior or BMI) and other covariates. Then, the indirect effect of each mediator was calculated as the product of the a- and b-path (a × b). All analyses were first adjusted for age and additionally for working hours, number of years in the current job, job strain, social support, rewards, job satisfaction, and work insecurity. In addition to the univariable model, a multiple mediation model including all unhealthy behaviors was performed (Fig. [2](#F2){ref-type="fig"}.[3](#F3){ref-type="fig"}). In addition, a sensitivity analysis of the multiple mediation model was performed with alcohol consumption in three categories (zero glasses, one to seven glasses, more than seven glasses). Goodness of fit was determined by means of the Akaike and Bayesian information criteria (AIC and BIC). These fit statistics were determined for the univariate and multivariate mediation models, and comparison of the AIC and BIC was done between the model adjusted for age and the fully adjusted model. Descriptives were analyzed using IBM SPSS, version 24 (Armonk, NY). Path analyses were performed using Stata, version 15.1 (StataCorp LLC, TX).
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RESULTS
=======

Study Population
----------------

Of the 30,224 construction workers included in this study, 62.5% reported a high physical workload. The mean age of the respondents was 46.1 years (SD = 9.6), and they worked on average 40.5 hours (SD = 5.8) a week (Table [1](#T1){ref-type="table"}). At baseline, 29.5% of the workers smoked, almost half (46.4%) of the sample was not sufficiently active, and over 43.2% of the construction workers consumed more alcohol than recommended. The average BMI of the workers was 26.6 kg/m^2^ (SD = 3.4) and approximately 68% of the study sample was overweight or obese. In total, 9.0% of the construction workers reported a self-rated poor health. Among construction workers with a self-rated poor health, 53.9% were not sufficiently active and 71.8% were overweight or obese, this was 45.7% and 67.7% respectively among those with a good health. In addition, construction workers with a poor health more often reported to have a high physical workload (72.0%) compared with workers with a self-rated good health (61.5%).

###### 

Characteristics of the Study Population at Baseline
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Univariable Mediation Models
----------------------------

The total effect (c-path) of high physical workload on self-rated poor health was an OR of 1.46 (95% CI 1.32 to 1.61), adjusted for age, working hours number of years in the current job, job strain, social support, rewards, job satisfaction, and work insecurity (Table [2](#T2){ref-type="table"}), indicating that workers with a high physical workload had a higher odds for a self-rated poor health than those with a low physical workload.

###### 

Path Coefficients of the Univariable Mediation Model (Expressed as Odds Ratios) of Unhealthy Behaviors in the Relation Between High Physical Workload and Self-Rated Poor Health Among 30,224 Male Construction Workers
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All relations of physical workload with each of the unhealthy behaviors (a-path) were statistically significant. Those with a higher physical workload were more likely to have a high alcohol consumption and to smoke, but were less likely to have overweight/obesity and to be physically inactive. As to the b-paths, significant effects were shown for alcohol consumption (OR 0.78; 95% CI 0.71 to 0.86), obesity (OR 1.37; 95% CI 1.19 to 1.56), smoking (OR 1.19; 95% CI 1.06 to 1.30), and lack of physical activity (OR 1.24; 95% CI 1.14 to 1.35) with self-rated poor health at follow-up (Table [2](#T2){ref-type="table"}).

Direct effects (c′-path) of high physical workload on self-rated poor health were 1.49 (95% CI 1.34 to 1.64) independent of alcohol consumption, 1.48 (95% CI 1.34 to 1.63) independent of BMI, 1.46 (95% CI 1.33 to 1.61) independent of smoking, and 1.45 (95% CI 1.31 to 1.60) independent of lack of physical activity. The indirect effects shown in Table [2](#T2){ref-type="table"} indicate the extent to which the effect of high physical workload on self-rated poor health was mediated by each unhealthy behavior or BMI. Workers with a high physical workload had a 1.03 times higher odds of poor health via being a smoker compared with workers with a low physical workload. Further, those with a high physical workload had a slightly lower odds of self-rated poor health via high alcohol consumption, being more often obese and lack of physical activity. Based on the comparison between the AICs and BICs of the age adjusted (Supplemental Table 2) versus the fully adjusted univariable mediation models (Table [2](#T2){ref-type="table"}), it can be seen that the fit statistics are lower in the fully adjusted model implying a better fit of the data.

Multiple Mediation Model
------------------------

With all unhealthy behaviors together in the model a direct effect (c′) of high physical workload on self-rated poor health of 1.49 (95% CI 1.38 to 1.68) was shown (Table [3](#T3){ref-type="table"}, Fig. [3](#F3){ref-type="fig"}). The effect sizes for the relation of physical workload and unhealthy behaviors and BMI (a-paths) and for the relation of the unhealthy behaviors and BMI with poor health (b-paths) were similar to those in the separate models (Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}, Fig. [3](#F3){ref-type="fig"}). The indirect effects of the unhealthy behaviors and BMI (a × b path) on the relation between physical workload and self-rated poor health showed ORs between 0.96 and 1.04 (Table [3](#T3){ref-type="table"}). As the ORs are close to 1 and because of the small effect sizes (ab/c \< 0.09^[@R27]^), the data do not support the pathway through unhealthy behaviors and BMI. Results of the sensitivity analysis with the three categories of alcohol did not change the results (data not shown). Similar to the univariable mediation model, a better model fit was shown in the fully adjusted model compared with the age adjusted model (Supplemental Table 3).

###### 

Path Coefficients of the Multiple Mediation Model (Expressed as Odds Ratios) of Unhealthy Behaviors in the Relation Between High Physical Workload and Self-Rated Poor Health Among 30,224 Male Construction Workers^a^
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![Multiple mediation model of the total effect of physical workload on self-rated health, the indirect effect of unhealthy behaviors and the direct effect of physical workload on self-rated poor health. ^∗^*P* ≤ 0.05.](joem-62-e414-g006){#F3}

DISCUSSION
==========

This study examined the mediating role of unhealthy behaviors and BMI in the relationship between physical workload and self-rated poor health. The results showed a positive relation between high physical workload and self-rated poor health. Further, the present findings showed overall significant relations between high physical workload and unhealthy behaviors in that construction workers with a high workload were more likely to smoke and have a high alcohol consumption, but were less often overweight and obese, and insufficiently active. Smoking, obesity, and lack of physical activity were also significantly related to self-rated poor health. As to the mediation effect, we found small indirect effect sizes of the unhealthy behaviors and BMI in the relation between high physical workload and self-rated poor health. In addition, there were only small differences between the total effect and the direct effects leading to the conclusion that the pathway through unhealthy behaviors and BMI was not supported by our data and thus may not be the main pathway this relation follows.

The present study was one of the first studies to investigate the mediating role of unhealthy behaviors in the relationship between physical workload and self-rated poor health. Our study to the mediation role of health behavior/BMI was based on the hypothesis that a high workload is associated with fatigue and thereby leads to sedentary and unhealthy behaviors,^[@R28]^ including physical inactivity, smoking, and alcohol consumption, and consequently to a higher body weight/BMI. However, based on our data, the hypothesized behavioral mechanism was not observed, implying a direct effect of a high physical workload on poor health. Our results may also imply that other factors than health behaviors partly explain the adverse perceived health effect of high physical workload. Such other factors may, for example, involve socio-economic, cultural, health-related or work-related factors.^[@R3]^ Some of these, such as age, psychosocial risk factors (eg, job strain, social support, job security), and other health behaviors were controlled for in our mediation model and did not appear to influence the effect substantially. Still, some other factors could play a confounding or explanatory role, such as socio-economic or cultural aspects, but were not measured. Future research is recommended to get more insight into the variables that influence the relation between physical workload and perceived health. With regard to educational level, there was about 50% missing data in our study population and for this reason we could not control the analyses for education. We believe that the likelihood of not including educational level as potential confounder would not have biased the results, because construction workers have almost all followed the same education and professional training. The small mediation effect sizes may also be explained by the opposite indirect effects, with for example a positive relation in the a-path and a negative relation in the b-path, leading to a total effect of about zero.^[@R29]^ This occurred for alcohol consumption, overweight, obesity, and lack of physical activity. As this is one of the first studies that investigated the mediating role of unhealthy behaviors in the relationship between physical workload and self-rated poor health, more research is needed to confirm the results and to get more insight in the contribution of health behaviors underlying the poor self-rated health of low SEP workers with a high physical workload.

The finding that high physical workload was positively related to alcohol consumption and smoking is in line with previous research. For example, a longitudinal Canadian study showed that high physical exertion at work was related with heavy smoking over a 16-year period^[@R30]^ and another study found physical demands to be associated with increased odds of current smoking among women.^[@R15]^ Further, physical work demands, job autonomy, and social engagement were found as the three (out of 119) occupational factors to explain the majority of the variation in alcohol consumption.^[@R17]^ They showed a 20% higher number of heavy drinking occasions among men working in occupations with a one standard deviation higher level of physical demands. Thus, our results that male construction workers with a high physical workload were 1.14 more likely to have a respectively high alcohol consumption compared with the lower physically demanding colleagues are affirmative.

Construction workers with high physical workload in our study were less likely to be insufficiently active, overweight, or obese. As to the link with the lack of physical activity, some previous studies showed opposite findings. For example, studies showed blue-collar male workers with a high physical workload to be more likely to be physically inactive during their leisure time^[@R14]^ and those engaged in less physically demanding jobs having higher physical activity during their leisure time.^[@R13]^ There may be several explanations for the opposite findings. For example, high physical workload and work-related fatigue can exhaust workers leaving less energy to perform physical activity in leisure time.^[@R28],[@R31]^

The contrasting findings between our and previous research can also be due to differences in methodology including the measurement of physical activity. While most previous studies explicitly measured leisure time physical activity, in the present study, the questions about physical activity left room for the inclusion of leisure time as well as occupational time physical activity. As high physical workload implies high levels of occupational physical activity,^[@R32]^ this may explain our result that workers with high physically demanding work being less likely to have a lack of physical activity. In this context, it may be argued that our physical activity measure is not distinct from the physical workload variable and should thus be excluded as a mediator. However, as physical workload referred to strenuous working postures and manual material handling, we believe the two variables differ in construct. This was also reflected by the differences in the baseline characteristics showing the proportion of having a high physical workload and having sufficient levels of physical activity. Moreover, a Spearman correlation coefficient of 0.023 between physical workload and physical activity was found (data not shown), which confirms that the two variables are distinct constructs. Still, the overlap between the physical workload (exposure) and physical activity measure (mediator) may be a source of bias.

Further, we found that workers with a high physical workload were less likely to be overweight and obese. Like for physical activity, mixed findings were shown in previous literature with some showing a significant link between occupational activity and overweight,^[@R33]^ and others did not this.^[@R34]^ Discrepancies between earlier and our results can be caused by methodological issues, such as adjustment for confounding variables. In our study, we could not adjust for possible effects of dietary consumption, which is a main factor contributing to overweight and obesity.^[@R35]^ As stated earlier, future research is recommended which also includes the measurement of dietary consumption as well as other confounding variables, such as educational level and cultural aspects.

Most effects of unhealthy behaviors and BMI on general self-rated poor health (b-path) were statistically significant and, except for alcohol consumption, in line with expectations based on earlier research. Smoking, overweight, obesity, and inactivity were all related with a poorer health and thereby confirmed the evident health impact of these health behaviors.^[@R36]--[@R39]^ However, in contrast with a recent systematic review in which it was concluded that "no alcohol consumption at all improves health,"^[@R40]^ we found beneficial self-rated health effects of high alcohol consumption. However, a clear explanation for our findings that the construction workers with an alcohol consumption of more than seven glasses per week perceived better health than those that drink less as well as for the better health status of workers who drink one to seven glasses compared with alcohol abstainers can not be provided.

A strength of our study is the longitudinal design with the health outcome measured at a later moment in time than the exposure and the mediating factor. In our study, the exposure and mediating factor were however measured at the same measurement, because we believed immediate effects would occur in health behaviors as a result of physical work demands rather than after 2 years. Despite we are aware of the required temporal sequence of the exposure, mediator, and outcome to ensure causality for a mediation analysis,^[@R41]^ we think it is unlikely that the health behaviors had an effect on the work a construction worker does, which is generally carried out over a long period of time. Still, more research with three measurements, where the exposure is measured before the mediator, though preferably not with a long time frame in between, and the mediator measured before the outcome is recommended to verify our results. Reversed causality could however be an issue in the relation between the physical workload, health behaviors, and health. Although physical workload and mediators were measured at time *t*, and general health at time *t* + 1, those workers who have a poor general health at time *t* + 1 might also have had poor general health at time *t* already---and improved their health behavior. This could be an explanation for the similar exposure to unhealthy behaviors among respondents who rated their general health as good or as poor. The use of a path analysis is considered as a strength of this study. Namely, it offers the advantage to simultaneously examine the pathways of multiple potential mediators, and thereby is considered an efficient method compared with, for example, multiple regression analysis and potential outcomes framework. However, advanced mediation methodology is emerging where limitations of more traditional mediation analysis can be better explored and used in future studies.^[@R41]^ Next to the causality issue, the assumption of no unmeasured confounding or interaction of the exposure--mediator, mediator--outcome, and exposure--outcome relations could not be established in our study. The lack of adjustment for potential (unmeasured) confounding factors may have resulted in an overestimation of the findings. As this was one of the first studies to the mediating role of unhealthy behaviors in the relationship between high physical workload and poor health, more research is needed. In doing so, the current study can be replicated in the same study population of construction workers, but also in other occupational groups with a high physical workload, such as industrial workers or health care workers. Future research would also benefit from the inclusion of potential confounding variables that were not measured in the present study. Based on the model fit statistics (the AIC and BIC), it can be seen that these fit statistics were all lower in the models adjusted for all these confounders compared with the AIC and BIC in the models including adjustment for age only. However, as a limitation of the study, traditional path analysis fit indices were not available using the gsem command in STATA and therefore model fit could not adequately be studied, which may introduce bias into findings.

Another strength is the large sample size of construction workers, considered as of low SEP.^[@R42]^ However, because of this study population, results can therefore not be generalized to the general or other working population, but only to male construction workers. Based on data of Statistics Netherlands over the period between 2010 until 2018, the construction industry represents a 1.4% to 2.0% of the Dutch workforce. The large sample size could also have led to small confidence intervals yielding significant effects in case of small effect sizes. Further, workers in the construction industry generally stay in the construction sector for a long period of time. As it may be assumed that those with a high physical workload exit the construction work more often than those without a high workload, we checked this in the data. Based on those analyses, we did not find differences in workers with a high versus low physical workload in the number of years working in the construction industry (data not shown) and thus do not believe time in the construction industry would have influenced the findings. As to the study population, construction workers are generally characterized by physically demanding work,^[@R12]^ leaving few variation to study the effect of high physical workload. However, based on our data, more than one-third appeared not to report high physical workload, thereby enabling us to study the effect of high physical workload. Other methodological issues that need to be considered in the interpretation of the findings are the measurements. In the present study, all variables except BMI were based on self-reports, which overall have a lower validity than objective measurements. For example, self-rated alcohol consumption is mostly underestimated and physical activity levels overestimated.^[@R43]^ Future research with objective measurements is thus recommended. As to the measurement of physical activity, no distinction was made by domain, so that the physical activity could involve both occupational and leisure time physical activity. Based on the opposite health effects of these two domains of physical activity,^[@R44]^ this could have influenced the results towards a weakening of the mediated effect of physical inactivity. General health was also measured by self-report and using a single item question, but this simple measurement has shown to have a good validity and appeared to be powerful to identify persons at risk.^[@R45]^ Moreover, the use of a single question has been used in numerous large epidemiologic studies and is a strong predictor of mortality^[@R46]^ and has shown strong associations with objective measures of health status such as cerebrovascular disorders and diabetes.^[@R47]^ We however used dichotomous instead of a categorical answer options, which for example range from poor to very good. Data from Statistics Netherlands show in the age group between 16 and 65 years a prevalence of "less than good self-rated health" ranging from 10% to 34%. The lower prevalence of 9% for self-rated poor health in our study could partly be explained by a healthy worker effect, because the information from Statistics Netherlands also includes non-employed individuals, having a higher likelihood to have a poorer health.

CONCLUSION
==========

The findings of this study confirm that a high physical workload is related to a poor self-rated health. Workers with a high physical workload were more likely to smoke, have a high alcohol consumption, but less likely to be overweight, obese, and insufficiently active. Overall, these unhealthy behaviors were related to self-rated poor health. Based on the mediation analyses and the small effect sizes found, the pathway via unhealthy behaviors and BMI was not supported by our data, and thus may not be the main pathway the relation between high physical workload and poor perceived health follows. As this is one of the first studies to the mediating role of unhealthy behaviors underlying the relation between physical workload and poor health, more research is needed to confirm the present findings in a variety of occupational groups.
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Clinical significance: This study did not find an explanatory role of the unhealthy lifestyle behaviors in the health effect of high physical workload. Still, as both high physical workload and unhealthy behaviors are related to poor health, measures targeting work- and lifestyle factors are considered to contribute to health benefits.
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